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ABSTRACT 

Sockeye salmon Oncorhy~zclz~~s ~zerka spawning escapements into four river systems of Upper Cook Inlet, 
Alaska, were estimated using Bendix Corporation side-scanning sonar equipment. Salmon migration was 
monitored mid-June through July in the Kasilof River, during July in the Crescent River, and July through 
mid-August in the Kenai and Yentna Rivers. Estimated sockeye salmon escapements were: 994,798 into 
the Kenai River; 184,178 into the Kasilof River; 58,229 into the Crescent River; and 66,074 into the 
Yentna River. Indices of escapements of other salmon species into the Yentna River were also obtained 
by sonar: 239,362 pink 0 .  gorbuscha; 30,061 chum 0 .  keta; and 29,072 coho 0 .  kitsutch salmon. 
Age composition of sockeye salmon in the Kenai River was primarily distributed within two age classes: 
1.3 (79.4%) and 2.3 (11.0%). Age composition was distributed within four age classes in the Kasilof 
River: 2.2 (35.0%); 1.3 (27.6%); 1.2 (21.2%); and 2.3 (15.9%). Age-2.3 sockeye salmon were the most 
abundant age class in the Crescent River (61.9%), followed by age class 1.3 (21.7%) and age-2.2 (12.4%). 
Age composition of sockeye salmon in the Susitna and Yentna Rivers was primarily distributed within 
four age classes: 1.2 (23.2%), 1.3 (37.5%), 2.2 (25.7%), and 2.3 (13.2%) in the Susitna River and 1.2 
(3 1.1 %), 1.3 (29.6%), 2.2 (16.9%), and 2.3 (18.3%) in the Yentna River. Length and sex composition data 
were collected for sockeye salmon in each river. Migration in all rivers was near shore. Most sockeye 
salmon migrated during the hours of darkness in the Kenai and Crescent Rivers, during the evening and 
early morning hours in the Kasilof River, and during the afternoon and evening hours in the Yentna River. 

KEY WORDS: Pacific salmon, sockeye salmon, Oncorhynchus nerka, Upper Cook Inlet, Kenai 

River, Kasilof River, Crescent River, Yentna River, Susitna River spawning 
escapements, hydroacoustic enumeration, biological sampling, migratory behavior 

- viii - 



INTRODUCTION 

Prior to 1968, sockeye salmon Oncorhy~zchus nerka escapement estimates in Upper Cook Inlet (UCI), 
Alaska (Figure I), were based on surveys of clear water spawning areas and provided no information 
about the escapement that spawned in glacially occluded waters (King and Davis 1989). Fishery 
management efforts were further hampered by lack of daily and cumulative estimates of total escapement. 
These constants were resolved by the development of hydroacoustic techniques to enumerate sockeye 

salmon in the glacial tributaries of UCI. Hydroacoustic enumeration of escapements began on the Kenai 
and Kasilof Rivers in 1968 and was expanded to the Susitna River in 1978 and to Crescent River in 1980. 
The Susitna River counting site was abandoned in 1985, and in 1986 counting operations were begun on 
the Yentna River, the major tributary of the Susitna River. Results of subsequent escapement enumeration 
studies have been documented by Waltemyer et al. (1980), Tarbox et al. (1983), King and Tarbox (1984, 
1986, 1987, 1988, 1989a, 1989b, 1990 and 1991), King (1990) and King and Davis (1992). Supporting 
data for this report were published in a separate archival report (Davis and King 1992). 

The program objectives of UCI escapement projects in 1992 were to estimate (1) the daily and cumulative 
number of sockeye salmon entering the Kenai, Kasilof, Crescent, and Yentna Rivers (Figure I), and (2) 
the age, length, and sex composition of those escapements. Indices of abundance were also obtained for 
Yentna River pink 0 .  gorbuscha, chum 0. keta, and coho 0. kisutch salmon. 

METHODS 

Bendix corporation1 side-scanning sonar counters described by King and Tarbox (1989a), Gaudet (1983) 
and Bendix Corp (1980 and 1984) were used to enumerate salmon escapements. Pulse width was 100 ps 
and the frequency was 515 Khz. Two- and four-degree transducer elements were multiplexed in an 
alternating mode. The counting threshold was preset at approximately -38 db at the minimum 35-V power 
input by the manufacturer. Counting thresholds could be lowered by increasing voltage to the system. 
Counters were operated without artificial substrates on the north bank of the Kenai River and both banks 
of the Crescent River. A technical consultant (A. Menin, Hydroacoustic Consulting, Sylmar, CA) tested 
the counters for proper operation prior to deployment, and reinspected counters when migrating fish 
densities neared maximum levels in each river system. 

Projects were operated from 1 July through 13 August on the Kenai River, 15 June through 2 August on 
the Kasilof River, 7 July through 11 August on the Yentna River, and 1 July through 2 August on the 
Crescent River. 

'use of a company's name does not constitute product endorsement. 



Raw hourly output data were edited to account for debris, bottom echoes, or other sources of non-fish 
counts. At the Kenai, Kasilof, and Yentna River counting sites, a daily average hourly count was 
calculated for inshore (1-6) and offshore (7-12) sonar sectors by 

C ,  = C,IN, 

where: 
C ,  = average count per sector per hour; 
C,  = valid hourly counts for all inshore or offshore sectors; and 

N = number of sector per hour units which contained only valid counts. 

The average count was then substituted in any sectorhour block where counts were deleted through 
editing. At Crescent River the daily average hourly count was calculated for each sector by 

where: 

C, = average count per sector per hour; 
C, = valid hourly counts per sector; and 
N = number of hour units per sector which contained only valid counts. 

Temporal and spacial behavior of sockeye salmon at the sonar sites was assessed by examining distribution 
of fish by sector, hourly passage rate, bank preference, and cumulative proportion of sonar counts by day. 
The maximum counting distance for each Bendix counter utilizing an artificial substrate was 18.5 m. 
Counting ranges for Bendix counters operated without artificial substrates were 12.3 m for both banks of 
the Crescent River and 15.4 m for the north bank of the Kenai River. For calculations of distribution data, 
maximum counting distances were used in data computations. 

Transducer orientation was accomplished manually except on the north banks of the Kenai and Crescent 
Rivers, where Erin2 rotators were used. Correct orientation of the acoustic axis was tested periodically 
by use of an artificial target. An air-tight plastic sphere was weighted and moved through the ensonified 
area at various distances from the transducer. Simultaneous detection of the target by the counter and 
visual recognition on an oscilloscope verified correct axis orientation. 

Monitoring of counter operations occurred from 0700 through 2400 hours on the Kasilof, Crescent, and 
Yentna Rivers, and throughout the 24-h period on the Kenai River. In addition to regularly scheduled 
monitoring, intensified monitoring was conducted during episodic fish passage events. In all cases, visual 
counts from an oscilloscope were compared to the counts accumulated by the counter during a minimum 
10-min period or for a minimum visual count of 100 fish. During periods of low density passage (<500 
fish per hour), Kenai and Yentna River operators were required to make oscilloscope/counter observations 

2 Use of a company's name does not constitute product endorsement. 



for a minimum of 1 h per bank each day. When passage rates reached 500 fish per hour, minimum 
observation time increased to 2 h per bank per day. Operators at the Kasilof and Crescent River counting 
sites were required to monitor counters for a minimum of 2 h per bank per day. When a relative error 

greater than 20% occurred between targets counted on the oscilloscope and targets recorded by the 
counter, standard operating procedure required that operators make counter adjustments to reduce the 
relative error. Operators were also allowed to make adjustments to the counters to accommodate for 
< 20% relative error and frequently used that option. 

Information used to estimate species composition of sonar counts, and age, length, and sex composition 
of the escapements was obtained frorn salmon captured in fish wheels in the Kenai (north bank), Kasilof 
(both banks), and Yentna (both banks) Rivers. A stationary fish trap and drifted gillnets were used to 
obtain fish for sampling and species composition estimates in Crescent River. Age, length, and sex data 
were also collected from sockeye salmon captured in a fish wheel located in the upper Susitna River at 
Sunshine Station (river mile 80) near Talkeetna. Fish wheel catches at the Kenai and Yentna River sites 
were expanded for each 24-h period based on the hourly catch rate during the hours of operation by 

Fd = (F,lH) 24 , 
where: 

F, = expanded fish wheel catch for 24 hours; 

F,  = fish wheel catch for hours operated; and 
H = hours fish wheel operated. 

With the exception of the Kasilof River, daily fish wheel, trap andlor gillnet catches were grouped into 
sample sizes of at least 150 salmon, and attendant species ratios were used to apportion sonar counts to 
species. Sonar counts recorded in the Kasilof River were not apportioned to species because we believed 
that the ratio of sockeye salmon to chinook salmon captured in the fish wheel was biased toward chinook 
salmon. Additionally, the relative number of chinook salmon which pass the site during the time sockeye 
salmon were being enumerated was not considered to be significant. 

Factors influencing the accuracy of escapement estimates for pink, coho, chum, and chinook salmon in 
the Yentna River were discussed by Tarbox et al. (1981, 1983). Counts apportioned to these species in 
1992 were considered to be index counts. 

Sample sizes for estimating sockeye salmon age composition were based on methods for estimating 
multinomial proportions developed by Thompson (1987). Sample sizes were calculated so that the 
estimated proportion of each major age class was within 5% of the true proportion 90% of the time. The 
largest sample size calculated in this manner was chosen as a minimum sample size for 1992. 
The minimum sample size was increased by 10% to account for unreadable scales, and this number was 
used as the total sample size required per stratum. The sample size per stratum was then multiplied by 
the number of strata to determine total season sample size. In geheral, the number of temporal strata was 
set to detect inseason age composition changes comparable to those seen in previous years (Waltemyer 



1992). Two strata were selected for the Crescent and Susitna Rivers, and three strata for the Kenai, 
Kasilof, and Yentna Rivers. 

Sockeye salmon scale samples were collected daily from the Crescent, Yentna, and Susitna Rivers. 
The number of salmon sampled per day was based on a percentage of the previous day's escapement 
except at Sunshine Station (Susitna River). These percentages were calculated by dividing the total season 
sample size by the anticipated total escapement. Sockeye salmon were also sampled at least 1 d each 
week from the Kenai and Kasilof Rivers to provide scales for the stock identification program. Additional 
scale samples were collected at all sonar counting sites and at the Susitna River fish wheel site for a 
genetics project, and from a fish wheel operated on the south bank of the Kasilof River. Scale samples 
from these sources were combined to produce the data set used for age composition analysis. 

Sockeye salmon scales and otoliths were collected from spawning lakes and streams throughout UCI as 
part of the genetics project. Many of these stocks had not been previously examined, and for archival 
purposes, their age compositions are included in the supporting data for this document (Davis and King 
1992). 

A chi-square analysis was performed to determine if statistically significant changes occurred in the 
proportions of the major (>lo%) age classes of the escapements through time. If the null hypothesis was 
rejected, indicating significant changes in age composition, then chi-square tests were repeated between 
appropriate sampling strata to determine when changes occurred. 

Fork length (mm) and sex were recorded for all sockeye salmon captured. Sex ratios and mean lengths 
were calculated by grouping all samples together regardless of type or timing of sampling. Age classes 
that did not compose 10% of the total escapement for a particular river were not included in length 
composition tables. 

Foot surveys of index areas were conducted on Tustumena Lake (Kasilof River) and on Kenai River 
tributaries. All surveys were conducted between 1 August and 24 September. Index area counts and other 
survey data referenced in this report are totals of live and dead fish counts. If more than one survey was 
completed on a system, only the result of the survey having the highest total count was reported. 

A weir at Bear Creek (Tustumena Lake) provided an escapement count for that stream. Sockeye salmon 
located below the Bear Creek weir were not counted in 1992, but were included in total escapement counts 
for previous years. 

Escapements for two Kenai River tributaries (Hidden Creek and Russian River) were enumerated when 
passing sockeye salmon through weirs. 



RESULTS 

Kenai River 

From 1 July through 13 August, 1,031,661 salmon migrated past the Kenai River sonar site (Table 1). 
The sockeye salmon count was 994,798 or 96% of the total salmon count (Table 2). Sonar counts 
attributed to pink (22,541), coho (10,486), and chinook (3,836) salmon accounted for 4% of the total 
(Table 1). The estimated sockeye salmon spawning escapement (sonar count minus sport harvest above 
the Soldotna bridge) was 798,422 (Table 3). The desired escapement goal range for this drainage is 
400,000-700,000 fish. A total of 32,912 sockeye salmon were counted at the Hidden Lake weir. Late-run 
escapement of Russian River sockeye salmon totaled 68,458 fish (Table 4). 

Eighty percent of the sockeye salmon escapement passed the sonar counters in 25 d (Table 5; mean = 
16 d; range for 1979-92 = 6-25 d). The midpoint of the escapement was 25 July. Run timing was not 
appreciably different by bank (Davis and King 1992), but more sockeye salmon (60%) migrated along the 
north bank of the river (Table 6). There were two distinct peaks in the daily numbers of fish passing the 
counters (Figure 2). 

Distribution of the salmon migration along the south bank was shore-oriented: 92.9% of the counts were 
within 7.5 m of the transducer (Table 7, Figure 3). Distribution across the counting range on the north 
bank was less shore oriented where 87.6% of the counts were within the inshore 10.5 m of the counting 
range. 

A pattern of increased salmon passage in the evening and early morning hours was observed on the south 
bank (Figure 4). Fish passage measured between 1700 and 0300 hours accounted for 62.2% of the total 
migration (Davis and King 1992), exceeding the average for a constant hourly passage rate (4.2% per 
hour) by 16%. On the north bank the temporal passage of fish was equally well defined. The average for 
a constant hourly passage rate were exceeded from 1600 to 0200 hours, accounting for 51.9% of the bank 
total. 

A total of 5,526 sockeye salmon were captured in the fish wheel (Table 8). Lengths and scale samples 
were obtained from 1,338 sockeye salmon (Table 9). Age-1.3 and -2.3 fish were the major components 
of the escapement. The mean length of age-2.3 fish was the smallest recorded in the previous 10 years. 
Age-1.3 fish were the second smallest on record. The male-to-female ratio was the lowest to appear in 
the historical record for both age classes. Female spawners comprised 65.5% of the total escapement. 

The largest component of the sockeye salmon escapement was age-1.3 fish (79.4%), followed by age-2.3 
(11.0%), and -2.2 (6.1%) fish (Table 10). The age-1.2 component accounted for only 2.9% of the 
escapement. The proportions of the two major age classes changed significantly over time (xZ = 26.4, 
a = 0.05, , P < 0.05, 3 df). Significant changes in age class proportions also occurred between the second 
and third time strata (Table 11). 



Age-1.3 sockeye salmon were bound primarily for Quartz Creek, the mainstem river, and the shorelines 
and outlets of Kenai and Slulak Lakes. Sockeye salmon bound for Russian River were predominantly age 
2.2 (J. Carlon, ADF&G, Soldotna, personal communication), and those bound for Hidden Lake were 
predominantly age 1.2 (D. Waltemyer, ADF&G, Soldotna, personal communication). 

Kasilof River 

A total of 184,178 sockeye salmon were counted at the Kasilof River sonar site from 15 June through 
2 August 1992 (Table 12). This escapement estimate was within the desired escapement goal range 
(150,000-250,000 fish). The estimated number of natural spawners (estimated escapement minus brood 
stock used for artificial propagation of Tustumena Lake) was 177,628 fish (Table 13). Of the 56,776 
sockeye salmon enumerated in the major spawning streams of Tustumena Lake, 34.5% entered Bear Creek 
(Tables 14, 15). 

The midpoint of the sockeye salmon escapement occurred on 12 July, 4 d before the mean for the previous 
10 years (range 11-22 July; Table 16). Eighty percent of the escapement occurred in 34 d, 2.5 d greater 
than the historical mean (1982-91). No differences in timing between the north and south banks were 
detected (Davis and King 1992). 

Fifty-five percent of the salmon counts for the season occurred on the south bank (Table 6), and 71.4% 
of these fish were within 6 m of the transducer (Figure 5, Table 7). The distribution of fish was more 
shore oriented on the north bank, where 83.9% of the total counts were within 6.0 m of the transducer. 

The seasonal average hourly passage rate on the south bank exceeded the theoretically even passage rate 
of 4.2% during two periods of the day: 0500 to 1100 hours and 2300 to 0100 hours, although this pattern 
was not consistent each day (Figure 6). The average hourly passage rate on the north bank exceeded the 
even passage rate during 1600 to 2300 hours and during 0700 to 0800 hour, but variations from this 
pattern were observed (Figure 6). There were three major peaks in daily passage of fish passed the 

counting site (Figure 2). 

A total of 2,960 sockeye salmon were captured in the Kasilof River fish wheels (Table 17, 18), of which 
1,717 were sampled for age, length, and sex characteristics. Age-2.2 (35.0%), -1.3 (27.6%), -1.2 (21.2%), 
and -2.3 (15.9%) sockeye salmon were the dominant age classes (Table 19). The proportion of age-.2 
sockeye salmon increased, and the proportion of age-.3 sockeye salmon decreased significantly as the 
season progressed (Table 11; x2 = 470.08, a = 0.05, P <0.05, 9 df). Mean lengths by age class were 
within the historical range (Table 20). The male-to-female ratio was similar to that observed in previous 
years with the exception of age-2.2 fish, which was the lowest recorded in 9 years of observation (0.6:l). 
Female spawners comprised 54.5% of the escapement. 



Cresceid River 

A total of 66,103 salmon were counted at the Crescent River sonar site from 1 July through 2 August 
1992 (Table 21). Sockeye salmon represented approximately 84% of the fish captured in the trap and 
gillnets (Table 22) resulting in an estimated sockeye salmon escapement of 58,229. The desired sockeye 
salmon escapement goal for this system is 50,000 to 100,000 fish. 

The midpoint of the sockeye salmon escapement occurred on 17 July, the date of the historical mean, and 
80% of the escapement passed the site in 23 d (Table 23). The peak in daily passage occurred on 23 July 
(Figure 2). No difference in run timing was detected between banks, but more fish (56.0%) migrated 
along the north bank (Table 6). 

Spacial distribution of fish was strongly shore oriented; 88.2% of the north bank counts were within 
4.0 m of the transducer and 99.5 % of the south bank counts were within 2.0 m of the transducer (Table 
7, Figure 7). Three peaks in the migration were observed (Figure 2). 

Fish migrated on the north bank at rates that exceeded the hourly constant passage rate (4.2%) during 1600 
to 2400 hours (Figure 8). On the south bank the highest hourly passage rates occurred during 1200 to 
2400 hours (Davis and King 1992). 

A total of 240 sockeye salmon were captured in the fish trap and gillnets, of which 194 were sampled for 
age, length, and sex data. Age-2.3 (61.9%) fish were the most abundant, with other major components 
of the escapement represented by age-1.3 (21.7%), and -2.2 (12.4%) fish (Table 24). Average lengths by 
sex for age-2.3 fish were within the bounds of previous years' observations. Average lengths for age 
classes 1.3 and 2.2 were the smallest to appear in the 11-year database (Table 25). The ratio of males to 
females was within historical bounds. Females accounted for 50.5% of the total escapement. 

Yentna River 

From 7 July through 11 August, 364,676 salmon were counted at the Yentna River sonar site (Table 26), 
of which 66,074 were sockeye salmon (Table 2). The escapement goal range for the Yentna River is 
100,000-150,000 sockeye salmon. Sonar counts apportioned to species other than sockeye salmon 
included: 239,362 pink salmon; 29,072 coho salmon; and 30,061 chum salmon (Table 26). Estimates of 
coho and chinook salmon escapements for some tributaries of the Yentna River were made (Table 27). 

The midpoint of the sockeye salmon escapement occurred on 26 July (Table 28), 2 d later than the 
historical mean. Eighty percent of the escapement passed the counters within a 17 d period (Table 28). 
Nearly all (95%) of the sockeye salmon migrated adjacent to the south bank (Table 6). 

Of the salmon counted from the south bank, 85.7% were within 6.0 m of the transducer (Table 7, 

Figure 9). On the north bank 92.1% of the salmon were counted within 6.0 m of the transducer. 



The seasonal hourly passage rate on the north bank met or exceeded the average for a constant hourly 
passage rate during 1600 to 0300 hours. Counts accumulated during these hours accounted for 67.3% of 
the total north bank count. The percentage per hour for a constant hourly passage rate was exceeded 
during 1400 to 1500 hours and 1800 to 0400 hours on the south bank. Counts accumulated during these 
hours accounted for 55.1% of the total south bank count. There was one distinct peak in the daily 
numbers of fish passing the counters (Figure 2). 

A total of 4,523 sockeye salmon were captured in fish wheels at Yentna Station (Tables 29, 30), of which 
1,451 were sampled for age, sex, and length data. The major components of the escapement were ages 
1.2 (31.1%), 1.3 (29.6%), 2.3 (18.3%), and 2.2 (16.9%, Table 31). The proportions of the major age 
classes (> 10% of the total) did not change significantly as the migration progressed (Tables 11, 31; a = 
0.05, x2 = 13.66, p >0.05, 9 df). Mean lengths were smaller than the range of values observed for age-1.3 
fish. Mean lengths for ages 1.2 and 2.3 were the second smallest recorded at this site (Table 32). 
The male-to- female ratios were within historical ranges for age-.3 fish. The age-1.2 component of the 
escapement had a male-to-female ratio of 3.1:l. Age-2.2 fish composed a major proportion of the 
escapement for the first time at this site. The male-to-female ratio for age-2.2 fish was 3.4:l (Table 32). 
Female spawners composed 37.2% of the total sockeye salmon escapement. 

Eighty percent of the pink salmon escapement occurred in 15 d, the mid-point occurring on 27 July 
(Table 33). Pink salmon run duration (80%) in the Yentna River has ranged from 9 d to 21 d. Migratory 
timing has been remarkably consistent, with the midpoint occurring between 27 and 30 July in 9 of the 
previous 10 years. No estimates for pink or chum salmon were available for the Susitna River above its 
confluence with the Yentna River. 

Susitna River, Sunshine Station 

A fish wheel was operated at Sunshine Station from 14 July through 6 August. Species composition was 
19.6% sockeye, 41.6% pink, 32.1% chum, 6.1% coho, and 0.6% chinook salmon (Table 34). Of the total 
7,207 salmon caught, 996 sockeye salmon were sampled for length, age, and sex characteristics. Sockeye 
salmon were predominantly ages 1.3 (37.5%), 2.2 (25.7%), 1.2 (23.2%), and 2.3 (13.2%; Table 35). The 
proportion of age-.2 fish and age-2.3 fish increased significantly over time. Age-1.3 fish proportionally 
decreased as the migration progressed (Tables 11, 35; a = 0.05, x2 = 17.49, p <0.05, 3 df). Mean lengths 
for age-1.2 and -1.3 fish were the smallest to appear in the 4-year database (Table 36). 
The ratio of males-to-females was within recorded values for age-1.2 fish. The ratio of males-to-females 
for age-1.3 fish was the lowest recorded in the 4-year database. Female spawners composed 58.7% of 
the sockeye salmon captured in the fish wheel. 



DISCUSSION 

The 1992 field season and sonar counting operations were similar to past years. Counting conditions on 
all rivers were thought to be within design and operational tolerances of the Bendix side-scanning sonar 
system because (1) salmon passage was inshore and near the bottom during the peak of the run, 
(2) salmon densities were generally adequate for system adjustment, and (3) one species, sockeye salmon, 
composed most of the run (88%-97%), except in Yentna River (18%). 

Counting operations at Crescent River provided an escapement estimate which was lower than the number 
of fish that actually passed the counting site. Counts recorded on the beginning date (1 July) composed 
5% of the total counts. An examination of daily escapement indicated that a peak in passage of fish was 
underway when the counting operation began. No estimate was made of the number of fish that passed 
the counting site prior to 1 July. 

Most of the counts (99.5%) recorded on the south bank at Crescent River occurred in sectors one and two 
of the counting range. Printer slups (treated as false counts) regularly occurred in sectors one through six. 
Hourly averages were calculated for each sector and were substituted for hours where skips occurred or 
counts were deleted. This deviation from the method used for the treatment of false counts in the other 
rivers provided a more accurate estimate of daily escapement because it did not place a high hourly 
average count derived from sector one or two into sectors where very few targets were detected (targets 
detected in sectors 3 through 6 accounted for 0.4% of the total). 

Turbidity was consistently low throughout the counting operation at Crescent River. Fish avoided the 
fixed trap and nearly all of the samples were collected by drifting sections of gillnet. This method proved 
to be labor intensive and inefficient, resulting in failure to attain the sample goal of 1,000 fish. 

The use of Erin rotators on the north banks of the Crescent and Kenai Rivers increased efficiency, 
enabling an unassisted operator to reorient the acoustic axis to accommodate for subtle changes in fish 
behavior. 

There were no obvious relationships between measured environmental conditions and the temporal and 
spatial distribution of fish at each sonar site. Daily fish passage rates at Crescent River peaked during the 

afternoon and evening hours during the hours following high tides (Figure 11). However, there were 
variations from this trend on 7 of the 33 ds of the enumeration operation. In past years fluctuations 
between lower water levels in the morning hours and higher water levels in the afternoon and evening 
hours were detected. In those years the highest hourly passage rates generally correlated to the time of 
day when water levels were highest. In 1992, afternoon water levels were equal to or lower than those 
recorded in the morning on 22 of the 26 ds on which observations were made for both the morning and 
the evening hours. 

King and Tarbox (1990) indicated sockeye and pink salmon exhibited differential migratory behavior in 
the Yentna River. Sockeye salmon were proportionally higher in the fish wheel catch from 1200 to 2400 



hours and pink salmon were more frequently captured from 0600 to 1200 hours. This observation 

identified a potential source of error in the use of total daily adjusted fish wheel catches to apportion sonar 
counts. Consequently, in 1991, fish wheel operations at Yentna Station were scheduled to occur 

throughout the day, and this procedure was continued in 1992. Further investigation of temporal 
distribution by species in the fish wheel catch was conducted at Yentna Station in 1992, but results are 
not currently available (B. King, ADF&G, Soldotna, personal communication). In the Kenai and Kasilof 
Rivers, daily temporal changes appeared to be related to the onset of the main body of the sockeye salmon 
escapement. 

Age composition of the sockeye salmon escapements in the Kasilof and Crescent Rivers was typical of 
previous years. The percentage of age-1.2 fish in the Kenai River was the lowest recorded since 1978. 
The low proportion of age-1.2 sockeye salmon returning to the Kenai River in 1992 can be partially 
attributed to the numbers of age-.l smolt that migrated out of the river in 1989 and 1990. The 1990 
estimate of five million age-.l sockeye salmon smolt that returned as age-1.2 adults in 1992 was 
approximately 20% of the 1989 estimate of 24 million age-. 1 sockeye salmon smolt which returned as age- 
1.3 adults in 1992 (King et al. (1990, 91). The Russian River late-run sport harvest and escapement of 
age-2.2 sockeye salmon was 71,511 fish (D. Nelson, ADF&G, Soldotna, personal communication). Only 
61,000 fish were accounted for in the escapement sample at the Kenai River enumeration site. We believe 
a high proportion of age-2.2 sockeye salmon entering the Kenai River are Russian River stock; however, 
other Kenai River stocks include an age-2.2 component (D. Waltemyer, ADF&G, Soldotna, personal 
communication). Factors that may have contributed to the under-estimate of age-2.2 sockeye salmon at 
the mile 19 site include (1) the small sample size of age-2.2 fish obtained from a relatively large 
escapement, (2) errors in scale aging, (3) run timing of the age-2.2 component of the escapement 
(a portion of the age- 2.2 component may have passed the counting site before or after fish wheel 
operations were conducted), and (4) the escapement estimate is in error. A typical percentage of age-1.2 
sockeye salmon were detected in the Yentna River, but the percentage of age-1.3 fish was the lowest and 
percentages of age classes 2.2 and 2.3 were the highest to appear in the 7-year database. Age-2.2 sockeye 
salmon became a major (> 10% of total) component of the escapement for the first time in 7 years of 
observations. In the Susitna River at Sunshine Station, age-2.2 and -2.3 sockeye salmon became major 
components of the escapement for the first time in 4 years of observations. 

Mean lengths of the major age classes of sockeye salmon collected in the Kenai, Yentna, and Susitna 
Rivers were the smallest or second smallest on record. Age-1.3 and -2.2 sockeye salmon collected in the 
Crescent River were the smallest on record. In the Kenai River, mean lengths by age may have been 
effected by disproportionate numbers of males. However, in the Crescent, Yentna, and Susitna Rivers, 

more males than females appeared in some age classes, yet mean lengths remained small. Mean lengths 
of sockeye salmon collected in the Kasilof were within historical bounds. This 2-year trend of reduced 
mean lengths has not been explained. 

Age-1.3 (648,780 fish) and age-2.3 (83,024 fish) sockeye salmon that spawned in the mainstem Kenai 
River each had a male-to-female ratio of 0.5:1, an unusually large escapement of females (482,991). 



Run timing, counter limitations, and spawning locations relative to the sonar site made sonar escapement 
estimates for Kasilof River pink, coho, and chinook salmon impractical. Coho salmon entered the river 
primarily in August (G. Kyle, ADF&G, Soldotna, personal communication). The proportion of pink 
salmon spawning below the counting site was not known. Early- and late-run chinook salmon migrated 
past the sonar site during the time that sockeye were counted, but no counts were apportioned to this 
species. 

Enumeration activities ceased on the Yentna River on 12 August. Migratory timing information could not 
be calculated for chum and coho salmon because migration continued past that date. In the years 1981 
to 1984 a range of 69.8% to 92.0% (mean 78.7%) of the chum salmon escapement and 79.6% to 89.9% 
(mean 84.8%) of the coho salmon escapement were recorded by 12 August (King and Tarbox 1986). 
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Table 1. Estimated salmon escapement i n t o  the Kenai River, nor th  and south banks combined, 
1 Ju ly  through 13 August 1992. Species composition based on f i s h  wheel catches. 

Sockeye Pink Coho Chi nook 

Date Da i l y  Cumulative D a i l y  Cunulative Da i l y  Cumulative D a i l y  Cumulative 



Table 2. Estimated sockeye salmon escapement recorded by side-scanning sonar i n  the 
Kenai, Kasi lo f ,  Crescent, and Susitna Rivers, 1978-1992. 

System 

Year Kenai R . ~  Kasi lo f  R . ~  Crescent R. Susitna R.' 

1978 398,900 116,600 d 94,400 

" Includes counts a f t e r  22 June (1978-87) and a f t e r  1 Ju ly  (1988-92). 
Includes counts o r  estimates from designated e a r l y  per iod ( p r i o r  t o  15 June). 
Sonar counts from Susitna S ta t ion  unless otherwise indicated. 
NO counts conducted. 
Sonar counts from Yentna S ta t ion  and Susitna Stat ion east bank. 
Sonar counts from Yentna S ta t ion  and mark-recapture estimate from Sunshine 
Stat ion. 
Counts through 16 Ju ly  only. 
Counts from Yentna Stat ion only (1986-92). 

I Combined counts from wiers on Bear and Glacier F la t  Creeks and surveys of 
remaining spawning streams. 



Table 3.  Late-run Kenai River sockeye salmon escapement s m a r y ,  1968-1992. 

Estimated 
Escapement Russian River Kenai River Estimated Total Sonar Count 

a t  Sonar Sport Mainstem Harvest Above Less Sport 
Year Si tea Harvestb Sport Harvestb Sonar ~i tec ~ a r v e s t ~  

1968 88,000 5,820 
1969 53,000 1,150 
1970 73,000 600 
1971 300,000 10,730 
1972 318,000 16,050 

1973 367,000 8,930 
1974 161,000 8,500 8,030 16 ,530~  144,470 
1975 142,000 8,390 5,110 13,500 128,500 
1976 380,000 13,700 13,140 26,840 353,160 
1977 708,000 27,440 16,933 44,373 663,627 

1978 398,900 24,530 24,542 49,072 349,828 
1979 285,020 26,840 12,328 39,158 245,862 
1980 464,038 33,500 18,592 52,082 41 1,956 
1981 407,639 23,720 14,450 38,171 369,468 
1982 619,831 10,320 38,400 48,718 571,113 

1983 630,340 16,000 48,310 64,306 566,034 
1984 344,571 21,970 11,160 33,250 311,321 
1985 502,820 58,410 40,440 98,850 403,970 
1986 501,157 30,810 47,920 78,730 422,427 
1987 1,596,871 40,580 148,300 1 88,880 1,407,991 

1988 1,021,469 19,540 91,770 11 1,310 910,159 
1989 1,599,959 55,210 165,340 220,550 1,379,409 
1990 659,520 52,984 87,575 140,559f 518,961 
1991 647,597 31,450 108,271 216,781 430,816 
1992 994,798 29,646g 166,730~ 196,376 798,422 

a Bendix Corp. m u l t i p l e  transducer sonar 1968-1977, side-scanning sonar 1978-1992. 
Data from Sport Fish D i v i s i o n  Statewide Harvest estimate. Mainstem harvest above the 
Soldotna br idge (and sonar s i t e )  only. 
Combined Russian River and mainstem (above bridge) harvests. 
Considered estimate o f  spawners above sonar s i t e .  
Cross e t  a l .  (1983) :  1974-1980. 

f 
Includes 77,060 harvest a t  Hidden Creek weir: Fandrei 1991. 
Prel iminary estimate: Sport Fish D i v i s i o n  Statewide Harvest estimate. 



Table 4. Late-run sockeye salmon escapement counts i n  e ight  index areas, Kenai River 
drainage, 1969-1992. 

Russian ~ i v e r ~  

Carter- Tern Total 
Rai lroad Johnson Moose Ptarmi%an ( M u d &  Quartz Hidden Above Below Index Area 

Year creekb creekb creekb Creek Lake Creek ~ a k e '  Weir Weir Escapement 

1969 100 75 598 5 487 487 500 28,920 1,100 32,272 
1970 99 118 348 7 561 200 323 28,200 220 30,076 
1971 194 160 3,201 45 1,370 808 1,958 54,430 10,000 72,166 
1972 70 0 150 3,400 1,200 4,956 79,000 6,000 95,406 
1973 521 1,714 660 1,041 1,731 3,173 690 24,970 6,690 41,190 

1974 46 939 558 255 1,150 24,650 2,210 29,808 
1975 522 105 1,278 186 1,214 1,068 1,375 31,970 630 38,348 
1976 1,032 5,558 1,548 3,372 4,860 31,950 3,470 51,790 
1977 1,262 450 6,515 1,513 2,230 3,037 1,055 21,410 17,090 54,562 
1978 1,749 780 1,933 3,529 1,126 10,627 4,647 32,760 18,330 75,481 

1979 588 3,986 523 1,693 277 5,762 87,920 3,920 104,669 
1980 1,259 253 4,879 5,752 2,575 7,982 27,448 83,980 3,220 137,348 
1981 1,276 142 4,370 1,421 3,402 5,998 15,939 44,530 4,160 81,238 
1982 2,518 498 4,752 7,525 4,300 70,540~ 8,648 30,790 45,000 174,571 
1983 1,289 338 1,819 9,709 73,345 11,297 34,040 44,000 175,837 

1984 2,090 939 5,927 18,000 2,728 37,659 27,792 92,660 3,000 190,795 
1985 2,884 151 5,928 26,879 24,784 136,970 8,650 206,246 
1986 600 245 1,659 17,530 40,420 6,022 66,476 
1987 736 74 625 14,187 45,400 43,487 53,930 76,732 235,171 
1988 1,990 1,243 1,607 31,696 50,907 42,480 28,840 158,763 

1989 4,959 2,276 5,958 3,484 7,770 138,320 28,480 191,247 
1990 2,306 3,230 77,959 83,336 11,760 178,591 
1991 750e 2,7Ue 1,750~ 35,676 78,175 22,267 141,382 
1992 1,106~ 3,147~ 970f 32,912 63,47ag 4,980~ 106,593 

a 1969-75, ADF&G archives, D iv i s ion  of Sport Fish, Anchorage. 1976-91, Marsh, L. 1991. 
Uni ted States Department o f  Agriculture, Forest Service, Seuard, Alaska (1984-92). 
Weir count: 1971, 1973, 1976-89 (FRED Division);  1990-92 (Cook I n l e t  Aquaculture Assoc.). 
FRED D i v i s i o n  weir count (1982-83). 
Ptarmigan Creek survey conducted on Lower 1.5 miles, Moose Creek survey conducted on 
lower 1.0 mile. 
Survey conducted on an unnamed stream a t  eastern end of Tern (Mud)  Lake. 
0. Nelson, ADF&G, Soldotna, personal comnunication. 



Table 5. Cunulative propor t ion by date o f  latel-un sockeye salmon counts recorded i n  the 
Kenai River, 1983-1992. 

Cunulative ~ r o ~ o r t i o n ~ . ~  

Date 1983 1984 1985 1986 1987 1988 1989 1990 

22- Jun 
23- Jun 
24- Jun 
25- Jun 
26- Jun 
27- Jun 
28- Jun 
29- Jun 
30- Jun 
01 - Ju l  
02- Jul 
03- Jut 
04- Ju l  
05-Jut 
06- JuL 
07- Jul 
08- JuL 
09- Ju l  
10-Jul 
I 1  - Jut 
12- Ju l  
13- Ju l  
14- Jul 
15-Jul 
16-Jul 
17-Jul 
18- Jul 
19-Jul 
20- Ju l  
21 - Jul 
22- Ju l  
23-Jul 
24- Ju l  
25-Jul 
26- Ju l  
27- Ju l  
28- Jul 
29- Jul 
30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04 -Aug 
05-Aug 
06-Aug 



Table 5. (p. 2 of 2) 

Cumulative ~ r o ~ o r t i o n ~ . ~  

Midpoint 7/19 7/22 7/25 7/25 7/25 7/22 7/21 7/23 7/27 7/25 

No. days 
f o r  80%' 18 14 16 12 14 25 23 18 15 25 

a Number o f  days f o r  80% of the escapment f o r  years not included i n  table: 1979-12; 1980-6; 
1981-18: and 1982-12. 

Proport ion accrued on l a s t  day (1981, 1982, 1984-1986, 1988) represents tha t  p o r t i o n  
o f  the escapement estimated a f t e r  terminat ion o f  enumeration a c t i v i t i e s .  

Inc lus ive  dates: date propor t ion o f  escapement reached 10% through date propor t ion of 
escapement reached 90%. 



Table 6. Distr ibut ion of sockeye salmon escapement by bank recorded by side-scanning sonar 
i n  the Kenai, Kasilof,  Crescent, and Yentna Rivers, 1979-1992. 

Percentage of Total Fish Targets 

Kenai River Kasilof River Crescent River Yentna River 

North South North South North South North South 
Year Bank Bank Bank Bank Bank Bank Bank Bank 



Table 7. S-ry of sonar counts by sector from the Kenai, Kasi lo f ,  Crescent, and Yentna Rivers, 1992. 

Total 
River Bank Dates 1 2 3 4 5 6 7 8 9 10 11 12 Counts 

Kenai nor th 7/01-7/12 8.2 
7/13-8/05~ 3.8 
8/06-8/13 23.6 
a l l  6.0 

Kenai south 7/01-7/13 
7/14-8/09~ 
8/10-8/13 
a l l  

Kasi l o f  nor th  6/15-6/22 
6/23- 7/25b 
7/26-8/02 
a1 1 

Kas i lo f  south 6/15-6/23 4.8 
6/24-7/2sb 24.5 
7/26-8/02 26.6 
a1 1 22.9 

Crescent nor th a l l  9.1 

Crescent south a l l  90.9 

Yentna nor th 7/07-7/22 17.7 
7/23-8/09~ 29.3 
7/10-7/11 38.4 
a l l  28.2 

Yentna south 7/07-7/21 12.2 
7/22-8/03~ 19.9 
8/04-8/11 26.8 
a1 1 20.0 

a Counts by sector and hour by day from Davis and King (1993). 
Dates during which 807 o f  t o t a l  counts occurred (10% - 90%). 



Table 8. D a i l y  adjusted f i s h  wheel catch by species f o r  the Kenai River,  1 Ju ly  
through 13 August 1992. 

Date 

01 - Ju l  
02- Ju l  
03-Ju l  
04-Ju l  
05-Jul  
06-Ju l  
07- Ju l  
08- Ju l  
09-Jul  
10- Ju l  
11-Jut 
12-Ju l  
13-Jul  
14-Jul  
15-Ju l  
16-Jul  
17- Ju l  
18-Jul  
19-Ju l  
20-Jul  
21 - Ju l  
22- Ju l  
23-Ju l  
24-Ju l  
25-Jul  
26-Jul 
27-Jul  
28- J u l  
29- Ju l  
30- Ju l  
31-Jul  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11 -Aug 
12-Aug 
13-Aug 

Hours 
opena 

Sockeye 

D a i l y  cunb 

Pink Coho Chinook 

D a i l y  cunb 

0 0 
0 0 
1 1 
0 1 
0 1 
0 1 
0 1 

1 
0 1 
0 1 
4 5 
1 6 
9 15 
0 15 
0 15 

15 
3 18 
0 18 
0 18 
0 18 

16 34 
7 41 
0 4 1 

72 113 
77 190 

0 190 
72 262 
0 262 
4 266 
0 266 

19 285 
10 295 
0 295 
0 295 
0 295 

12 307 
969 1,276 

53 1,329 
12 1,341 
14 1,355 
37 1,392 
34 1,426 
47 1,473 
73 1,546 

D a i l y  cumb 

a ~ i s h  wheel catch adjusted f o r  24 h: ( d a i l y  catch * 24 h) / hours open. 
Tota l  catch by species: 5,526 sockeye salmon; 224 p ink  salmon; 
96 coho salmon; 33 chinook salmon. 



Table 9. Length composition of the major age classes of sockeye salmon col lected 
i n  the Kenai River,  1980-1992. Length measured f r m  mid-eye t o  fork-  
o f - t a i l .  

Male Female Total  

Ave Ave Ave Rat io  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male- 

Year Class (mn) Error Size (mn) Error Size (mn) Error Size  Female 

1980 1.2 482 4 168 494 4 100 486 268 1.7:l 
1981 493 6 85 513 6 73 502 158 1.2:l 
1982 483 9 70 505 13 32 490 10 63 2.2:l 
1983 524 9 25 520 6 30 522 5 55 0.8:l 
1984 4 74 3 280 473 4 196 474 2 476 1.4:l 
1985 492 3 184 490 3 186 491 2 370 1.O:l 
1986 488 4 155 492 6 96 489 4 251 1.6:l 
1987 514 8 39 503 5 56 507 5 95 0.7:l 
1988 522 8 79 511 4 84 516 4 163 0.9:l 
1989 493 6 114 494 4 92 493 4 206 1.2:l 
1990 4 74 0 168 478 0 127 476 0 295 1.3:l 
1991 488 2 613 497 13 577 492 6 1,190 1.1:l 

1980 1.3 580 3 180 561 2 192 570 372 0.9:l 
1981 590 2 290 569 1 430 577 720 0.7:l 
1982 596 2 723 572 I 841 583 2 1,564 0.9:l 
1983 598 2 215 577 1 269 586 1 484 0.8:l 
1984 582 2 385 559 1 395 571 1 780 1.O:l 
1985 5 75 2 496 552 1 824 560 1 1,320 0.6:l 
1986 5 84 3 112 564 2 200 571 2 312 0.6:l 
1987 605 2 183 586 1 401 592 1 584 0.5:l 
1988 598 1 428 572 2 624 583 1 1,052 0.7:l 
1989 600 1 831 575 1 881 587 1 1,712 0.9:l 
1990 586 0 358 559 0 318 574 0 676 1.1:l 
1991 561 2 357 539 1 4 4 1  549 1 798 0.8:l 
1992 572 2 370 547 1 714 556 1 1,084 0.5:l 



Table 10. Age composition of sockeye salmon collected i n  the Kenai River, 1970-1992. 

Percentage Composition by Age classa 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasona l 
Sumnary 

a Percentages weighted by to ta l  numbers i n  the escapement: 1978 (Bethe e t  a1 
1980), 1979-1982, 1984-1992. 



Table 11. S m r y  o f  chi-square analysis o f  temporal change i n  sockeye salmon age 
composition i n  the Kenai, Kasi lo f ,  Yentna, and Susitna Rivers, 1992. 

Chi-square Value 

Nunber o f  Tabled 
River Periods Dates Age Classes Calculated DF valuea ~ ~ ~ o t h e s i s ~  

Kena i 3 7/01 -8/13 1.3, 2.3 26.36 3 7.81 r e j e c t  

Kena i 2 7/01 -7/26 1.3, 2.3 0.12 1 3.84 accept 

Kena i 2 7/17-8/13 1.3, 2.3 40.41 1 3.84 r e j e c t  

Kas i lo f  4 6/15-8/02 1.2, 1.3, 2.2, 2.3 470.08 9 16.92 r e j e c t  

Kas i lo f  2 6/15-7/15 1.2, 1.3, 2.2, 2.3 191.05 3 7.81 r e j e c t  

Kas i l of  2 7/01-7/22 1.2, 1.3, 2.2, 2.3 131.84 3 7.81 r e j e c t  

Kasi l o f  2 7/16-8/02 1.2, 1.3, 2.2, 2.3 5.80 3 7.81 accept 

Yentna 4 7107-8/11 1.2, 1.3, 2.2, 2.3 13.66 9 16.92 accept 

Susitna 2 7/15-8/04 1.2, 1.3, 2.2, 2.3 17.49 3 7.81 r e j e c t  

a 
a 2 0.050, the p r o b a b i l i t y  (P) o f  a x 2  2 the tabled value i s  0.050 (5%). 
Hypothesis: Age class proport ions do not change over time. 



Table 12. Estimated salmon escapement into the Kasilof River, north 
and south banks combined, 15 June through 2 August 1992. 

Date Da i ly  Cumulative 

- -- - - - - 

Date Dai ly  Cumulative 



Table 13. Kasi lo f  River sockeye salmon escapement s m a r y ,  1968-1992. 

Escapement Fish used f o r  
Estimated bx A r t i f i c i a l  Propogat$on Sonar Count 

Year Sonar Count of Tustumena Lake Less Egg ~ a k e '  

a M u l t i p l e  transducer sonar counts rounded t o  the nearest thousand (1968-78) 
from Namtvedt e t  a l .  (1979). 
From Cross e t  a l .  (1983): 1974-1980, FRED Div., Soldotna, Alaska f i l e s :  
1981-92. 
Considered estimate of natura l  spauners above sonar s i t e .  
Combined counts from weirs on Bear and Glacier F la t  Creeks and surveys o f  
remaining spawning streams. 



Table 14. Distr ibut ion (percentage of to ta l  index counts) of sockeye sa lmn in  
the major t r ibutary systems of T u s t m n a  Lake, 1975-1992. 

Glacier 
Nikolai Moose Bear Flat  

Year Creek Creek Creek Creek Other 

a No counts were conducted below the weir. 



Table 15. Peak sockeye salmon escapement counts i n  seven index areas, Kasi l o f  River 
drainage, 1975-1992. 

Year 

1975 
1976 
1977 
1978 
1979 

1980 
1981 
1982 
1983 
1984 

1985~ 
1986~ 
1987 
1988 
1989 

1990 
1991 
1992 

Nikola i  Crystal  Clear 
creeka creeka creeka 

- -- 

Glacier 
F la t  

creekb 

14,400 
7,100 
5,800 
4,700 
5,600 

15,500 
40,071 
17,348 
38,776 
76,217 

121,400 
60,600 
61,000 
40,015 
20,156 

14,355 
12,068 
9,144 

Seepage 
creeka 

Moose 
creeka 

3,300 
14,000 
16,600 
15,900 
8,100 

15,600 
12,968 
13,400 
19,245 
13,999 

9,200 
21,200 
17,601 
17,727 
17,058 

18,800 
18,105 
15,235 

Bear ' 

creekb 

Total 
1 ndex 
countC 

a Comnercial Fisheries D iv i s ion  stream survey counts (1975-85); FRED D i v i s i o n  stream 
survey counts (1986-92). 
FRED D i v i s i o n  weir count, 1980-90, 1992, 1991 count i s  r e s u l t  o f  foot  survey. 
Counts standardized t o  cmnon u n i t  f o r  years when e n t i r e  stream not surveyed. 
Relat ive abundance per sect ion (when e n t i r e  system was surveyed) was used t o  ext rapolate 
f o r  years when only a por t ion  o f  the stream was surveyed (1975-1980). Numbers rounded t o  
nearest hundred f i s h .  
Flagg (1986). Numbers rounded t o  nearest hundred f i sh .  
Fish below the weir not counted. 



Table 16. Cunulative propor t ion by date of sockeye salmon counts recorded i n  the Kas i lo f  
River, 1982-1992. 

Cumulative ~ r o ~ o r t i o n ~ . ~  

Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

09- Jun 
10-Jun 
11 - Jun 
12-Jun 
13- Jun 
14-Jun 
15-Jun 
16- Jun 
17- Jun 
18- Jun 
19- Jun 
20- Jun 
21 - Jun 
22- Jun 
23- Jun 
24- Jun 
25-Jun 
26- Jun 
27- Jun 
28-Jun 
29- Jun 
30- Jun 
01 - Ju l  
02-Jul 
03- Ju l  
04-Jul 
05- Ju l  
06- Jut 
07- Ju l  
08- Ju l  
09- Jut 
10-Jul 
11-Jul 
12- J u l  
13- Ju l  
14- Ju l  
15-Jul 
16- Ju l  
17- Ju l  
18- Ju l  
19- Ju l  
20- Ju l  
21 - Ju l  
22- Ju l  
23- Ju l  
24- Ju l  
25-Jul 
26- Ju l  
27-Jul 
28- Ju l  
29- Ju l  
30- Ju l  
31 - Ju l  
01 -Aug 
02 - Aug 
03 - Aug 
04-Aug 
05-Aug 

- Continued - 

- 31 - 



Table 16. (p. 2 o f  2)  

Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Midpoint 7/19 7/15 7/16 7 2 2  7/14 7/13 7/11 7/14 7/18 7/15 7/12 

No. days 
f o r  80%' 32 33 28 28 32 4 1 26 33 29 33 34 

a Nunber o f  days f o r  80% f o r  years not included i n  table: 1979-32; 1980-34; a d  1981-29. 

Proport ion accrued on f i r s t  day (1983-1988) and Last day (1981-1986) represents tha t  
p o r t i o n  o f  the escapement estimated before and a f t e r  enuneration a c t i v i t i e s .  

Inc lus ive  dates: date propor t ion o f  escapement reached 10% through date propor t ion of escapement 
reached 90%. 



Table 17. Dai l y  adjusted f i s h  wheel catch by species fo r  the north bank of  the Kasi l o f  River, 
26 June through 30 July 1992. 

Sockeye Pink Chinook 

Hour: 
Date open Dai l y  cumb Da i l y  cumb Da i l y  cumb 

26- Jun 13.0 214 214 2 2 6 6 
27- Jun 14.0 171 385 2 4 2 8 
28- Jun 23.6 203 588 1 5 0 8 
29- Jun 7.7 131 71 9 0 5 0 8 
30- Jun 71 9 5 8 
01 -Ju l  22.5 128 84 7 1 6 0 8 
02-Jul 33.0 58 905 1 7 1 9 
03-Jul 26.4 95 1,000 2 9 1 10 
04- Ju l  26.1 3 1 1,031 1 10 0 10 
05-Jul 13.5 37 1,068 0 10 2 12 
06- Jut 22.0 88 1,156 1 11 1 13 
07- Ju l  23.3 161 1,317 1 12 5 18 
08- Ju l  23.7 5 1 1,368 0 12 3 21 
09- Ju l  22.1 26 1,394 0 12 2 23 
10-Jul 24.9 54 1,448 2 14 2 25 
I 1  - Ju l  32.3 14 1,462 2 16 2 27 
12- Ju l  24.5 125 1,587 1 17 9 36 
13-Jul 19.3 110 1,697 1 18 4 40 
14-Jut 19.0 29 1,726 1 19 11 51 
15-Jul 20.1 73 1 ,799 4 23 4 5 5 
16-Jul 26.5 59 1,858 3 26 2 5 7 
17-Jul 1,858 26 5 7 
18-Jul 43.8 45 1,903 3 29 3 60 
19-Jul 24.0 33 1,936 1 30 3 63 
20-Jul 28.8 60 1,996 0 30 1 64 
21 -Jut 1,996 30 64 
22- Ju l  49.3 123 2,119 2 32 3 67 
23- Jul 17.8 75 2,194 0 32 0 67 
24- Ju l  25.6 57 2,251 1 33 1 68 
25-Jul 2,251 33 68 
26-Jul 12.3 304 2,555 4 37 10 78 
27- Ju l  2,555 37 78 
28-Jul 39.0 5 1 2,606 2 39 4 82 
29-Jul 21 .O 13 2,619 0 39 5 87 
30- Jut 24.8 6 2,625 3 42 1 88 

" Fish wheel catch adjusted f o r  24 h: ( da i l y  catch * 24 h) / hours open. 
Actual t o t a l  catch by species: 2,380 sockeye salmon; 40 pink salmon; 2 coho salmon; 
82 chinook salmon. 



Table 18. D a i l y  adjusted f i s h  wheel catch by species f o r  the south bank o f  the Kasi lo f  River, 
3 Ju ly  through 22 Ju ly  1992. 

Sockeye Pink Chi nook 

Hours 
Date opena Dai l y  cumb D a i l y  cumb D a i l y  cumb 

03- Jul 
04- Ju l  
05- Ju l  
06- Ju l  
07- Ju l  
08- Ju l  
09- Ju l  
10- Jut 
11-Jul 
12- Jut 
13-Jul 
14- Jul 
15-Jul 
16- Ju l  
17-Jul 
1a-JuL 
19-Jul 
20- Ju l  
21 - Ju l  
22- Ju l  

a Fish wheel catch adjusted f o r  24 h: ( d a i l y  catch * 24 h) / hours open. 
Actual t o t a l  catch by species: 580 sockeye salmon; 14 pink salmon; and 30 chinook salmon. 



Table 19. Age composition of sockeye salmon collected i n  the Kasilof River,  1969-1992. 

Percentage Composition by Age classa 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

7/16-7/22 0.0 29.7 6.5 0.0 0.2 59.1 4.4 0.0 553 

7/23-8/62 0.0 31.0 9.9 0.0 0.8 53.4 5.0 0.0 525 

Seasonal 
Surrmary 

1969 0.0 14.0 39.0 1.0 0.0 30.0 16.0 0.0 399 

1970 t r  32.0 37.0 2.0 0.0 16.0 11.0 2.0 297 
1971 0.0 6.0 69.0 0.0 0.0 8.0 16.0 1.0 153 
1972 t r  42.0 36.0 1.0 t r  3.0 18.0 0.0 668 
1973 0.0 20.0 57.0 0.0 0.0 19.0 4.0 0.0 374 
1974 0.0 35.0 59.0 0.0 t r  4.0 2.0 0.0 254 

1975 1.0 29.0 7.0 0.0 0.0 58.0 4.0 1.0 931 
1976 t r  32.0 20.0 0.0 t r  35.0 12.0 1.0 755 
1 9 n  t r  30.0 30.0 0.0 1.0 28.0 11.0 0.0 1,209 
1978 0.0 42.0 35.0 0.0 0.0 14.0 9.0 0.0 967 
1979 0.0 52.2 37.2 0.0 t r  8.4 1.7 0.5 590 

1980 0.0 58.7 27.8 0.0 0.0 8.0 4.5 1.0 899 
1981 0.0 30.2 62.2 0.0 0.0 6.0 1.6 0.0 1,479 
1982 1.0 34.0 49.5 0.0 0.1 10.7 4.7 0.0 1,518 
1983 0.0 48.4 34.3 0.0 0.0 12.8 4.5 0.0 1,997 
1984 0.0 50.5 24.8 t r  0.2 17.9 6.6 0.0 2,269 

1985 0.2 57.3 21.8 0.1 0.1 17.8 2.6 0.1 3,063 
1986 0.0 40.9 42.0 0.3 0.1 11.9 4.6 0.2 1,660 
1987 43.4 27.4 0.0 0.1 22.4 6.4 0.3 1,248 
1988 0.9 37.5 32.9 0.1 0.1 18.6 10.6 0.2 2,282 
1989 0.2 44.0 46.3 0.2 0.0 5.2 4.2 0.0 1,216 

1990 0.4 32.9 20.7 0.3 0.0 33.2 12.4 0.3 762 
1991 0.0 31.5 33.4 0.1 0.1 29.0 5.8 0.1 2,106 
1992 0.0 21.2 27.6 0.0 0.2 35.0 15.9 0.0 1,717 

a Percentages weighted by t o t a l  numbers i n  the escapement: 1979-1992. 



Table 20. Length composition o f  the major age classes o f  sockeye salmon c o l l e c t e d  
i n  the Kas i l o f  River,  1980-1992. Length measured from mid-eye t o  f o r k -  
o f - t a i l .  

Male Female To ta l  

Ave Ave Ave R a t i o  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male- 

Year Class (mn) E r r o r  S ize (mn) Er ro r  Size (mn) E r r o r  Size Female 

1980 1.2 474 2 189 464 1 376 467 565 0.5:l 
1981 503 2 241 492 3 146 499 387 1.7:l 
1982 481 2 285 466 2 235 474 2 475 1.2:l 
1983 493 2 113 491 3 78 492 2 191 1.4:l 
1984 480 1 544 478 1 428 479 1 972 2.6:1 
1985 474 1 723 472 1 897 473 1 1,620 0.8:1 
1986 482 2 266 482 1 368 482 1 634 0.7: 1 
1987 472 2 282 470 2 257 471 1 539 1.1 :1 
1988 480 1 353 477 1 480 478 1 833 0.7:l 
1989 481 2 245 480 2 290 480 1 535 0.8:l 
1990 462 0 139 458 0 91 460 0 230 1.5:l 
1991 467 2 326 461 2 305 464 1 631 1.1:1 
1992 467 2 184 466 2 212 466 1 396 0.9:l 



Table 21. Estimated salmon escapement in to  the Crescent River, north and south banks combined, 1 July 
through 2 August 1992. Species composition based on trap catches. 

Sockeye Pink Chum Coho Chinook 

Date Da i ly  Cunulative Da i ly  Cunulative Da i ly  Cunulative Dai ly  Cumulative Da i ly  Cunulative 



Table 22. Da i l y  f i s h  t r ap  and g i l l n e t  catch by species f o r  the Crescent River, 2 Ju ly  through 
2 August 1992. 

Sockeye Pink Chum Coho 

Date Dai l y  C urn Da i l y  Cum Dai l y  C urn Dai l y  Cum 

02- Ju l  
03-Jut 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10- Ju l  
11-Jul 
1 2 - ~ u l ~  
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17- Ju l  
18-Jul 
19-Jul 
20- Ju l  
21-Jul 
22- J u ~  
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27- Jut 
28-Jul 
29- Ju l  
30-Jul 
31 -Ju l  
01 -Aug 
02-Aug 

a One chinook salmon was captured on 12 July. 



Table 23. Cumulative propor t ion by date of sockeye saLmon counts recorded i n  the Crescent 
River, 1983-1992. 

15- Jun 
16- Jun 
17- Jun 
18- Jun 
19- Jun 
20- Jun 
21 - Jun 
22- Jun 
23- Jun 
24-Jun 
25- Jun 
26- Jun 
27- Jun 
28-Jun 
29- Jun 
30- Jun 
01-Jul 
02-Jul 
03- Ju l  
04- Jut 
05-Jul 
06- Ju l  
07- Ju l  
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13- Ju l  
14-Jul 
15- Ju l  
16-Jul 
17- Ju l  
18-Jul 
19-Jul 
20- Ju l  
21 - Ju l  
22-Jul 
23- Ju l  
24-Jul 
25-Jul 
26-Jul 
27- Ju l  
28- Ju l  
29- Ju l  
30- Ju l  
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 - Aug 
06-Aug 
07-Aug 

- Continued - 



Table 23. (p. 2 of 2 )  

Date 1983 1984' 1985 1986~ 1987 1988 1989 1990 1991 1992 

Midpoint 7/19 7/17 7/18 7/19 7/09 7/15 7/18 7/21 7/17 

No. dayse 
f o r  80% 22+ 31+ 26+ 21 23 22 25 21 23 

, Number of days f o r  80% fo r  years not included i n  table: 1979-23; 1980-23; 1981-29, 
and 1982-21+. 
Proport ion accrued on Last day (1981-1985) represents tha t  po r t ion  o f  the escapement 
estimated a f t e r  enmerat ion a c t i v i t i e s .  

' The enumeration s i t e  was moved from the o u t l e t  o f  Crescent Lake t o  approximately 2 
miles above the terminus o f  the r i v e r  a t  Cook I n l e t  i n  1984. 
Enmerat ion a c t i v i t i e s  terminated on 16 July  1986. Estimated proport ions from King 
and Tarbox (1988). 
Inc lus ive dates: date propor t ion of escapement reached 10% through date propor t ion of 
escapement reached 90%. 



Table 24. Age composition of sockeye salmon collected i n  the Crescent River, 1979-1992. 

Percentage Composition by Age classa 

Sample 
1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasona 1 
Sumnary 

a Percentages weighted by t o t a l  numbers i n  the escapement: 1979-1981, 1986-1992. 



Table 25. Length composition of the major age classes of sockeye salmon col lected 
i n  the Crescent River,  1980-1992. Length measured from mid-eye t o  fork- 
o f - t a i l .  

Male Female Total  

Ave Ave Ave Rat io  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male- 

Year Class (mn) Error Size  (mn) Error  Size  (mn) Error Size  Female 

1980 1.2 472 6 47 471 7 31 472 78 1.5:l 
1981 522 9 59 491 9 33 511 9 92 1.8:l 
1982 467 6 47 487 7 25 474 5 72 1.9:l 
1991 517 6 36 490 8 17 509 5 53 2.1:l 

1980 1.3 568 2 167 549 2 223 557 390 0.7:l 
1981 576 3 121 555 3 172 564 293 0.7:l 
1982 586 1 303 556 1 259 572 1 562 1.2:l 
1983 570 2 1 1 1  542 2 169 553 1 2 8 0  0.7:l 
1984 574 5 60 552 2 72 562 3 132 0.8:1 
1985 565 4 75 551 2 1 1 1  557 2 186 0.7:1 
1987 601 3 54 573 3 37 590 2 91 1.5:l 
1 988 581 2 195 550 2 138 567 1 333 1.4:l 
1989 593 1 320 561 2 271 578 1 591 1.2:l 
1990 592 3 184 571 0 120 584 0 304 1.5:l 
1991 560 3 105 543 3 75 553 2 180 1.4:l 
1992 555 9 24 535 5 18 546 6 42 1.3:l 

1981 2.2 487 6 40 519 5 57 506 97 0.7:l 
1983 494 4 93 488 3 89 491 3 182 1.O:l 
1984 499 4 81 507 4 75 503 3 156 1.l:l 
1985 496 5 75 490 4 47 494 4 122 1.6:l 
1988 487 5 72 496 4 60 491 3 132 1.2:l 
1991 515 5 42 498 6 18 510 4 60 2.3:1 
1992 486 12 10 492 5 14 490 6 24 0.7:l 



Table 26. Estimated salmon escapement i n t o  the Yentna River, north and south banks combined, 7 Ju ly  through 
11 August 1992. Species composition of d a i l y  sonar counts based on f i s h  wheel catches. 

- - - -- - - - -- - - pp - - - - 

Sockeye Pink Chum Coho Chi nook 

Date D a i l y  C u n  D a i l y  Cun Dai l y  Cm D a i l y  C u n  Dai l y  Cum 



Table 27. Salmon escapement observations i n  Susitna River t r i bu ta r ies ,  1992. 

Nurrber o f  Fish Observed o r  Estimated 

Method Source Sockeye Pink Chun Coho Chinook 

Chelatna Lake mark/recap a 20,000 
Deception Creek b 983 
Rabideux Creek b 

Birch Creek b 

Question Creek b 

Answer Creek b 

Goose Creek b 369 
L i t t l e  Willow Creek b 673 
Montana Creek b 

b 
1,560 

P r a i r i e  Creek 
b 

4,453 
Sheep Creek 
U i l l o w  Creek b 1,660 
Alexander Creek b 3,710 
Deshka River b 7,736 
Lake Creek b 

b 
2,322 

Peters Creek 85 1 

a Cook I n l e t  Aquaculture Associat ion records, Soldotna. Chelatna Lake count i s  
pre l iminary estimate, personal ccinnunication, Gary Fandrei, Cook l n l e t  Aquaculture 
Association, Soldotna. 
Sport Fish D i v i s i o n  records, Alaska Department of Fish and Game, Palmer. 



Table 28. Cumulative proport ion by date of sockeye salmon counts recorded i n  the  Yentna 
River, 1983-1992. 

Cumulative proport iona 

Date 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

29- Jun 
30- Jun 
01 - Ju l  
02- Ju l  
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08- Ju l  
09-Jul 
10-Jul 
1 1 - J u ~  
12- Jul 
13-Jut 
14-Jul 
15-Jul 
16-Jul 
17- Ju l  
18- Ju l  
19-Jul 
20- Ju l  
21 - Ju l  
22- Ju l  
23-Jul 
24-Jul 
25-Jul 
26- Ju l  
27- Ju l  
28- Ju l  
29-Jul 
30-Jul 
31 - J u l  
01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 - Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11 -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 



Table 28. (P. 2 of 2) 

C w l a t i v e  proport iona 

Date 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

20-Aug 0.990 0.980 1 .OD0 
21-Aug 0.991 0.981 
22-Aug 0.992 0.984 
23-Aug 0.993 0.987 
24-Aug 0.994 0.989 
25-Aug 0.994 0.992 
26-Aug 0.995 0.994 
27-Aug 0.996 0.996 
28-Aug 0.997 0.996 
29-Aug 0.998 0.998 
30-Aug 0.998 0.999 
31-Aug 0.999 0.999 
01-Sep 0.999 1.000 
02-Sep 0.999 1.000 
03-Sep 0.999 1.000 
04-Sep 1.000 1.000 

Midpoint 7/20 7/21 7/26 7/28 7/27 7/25 7/25 7/25 7/26 7/26 

No. days 
f o r  80%' 12 17 6 11+ 17 11 18 15 17 17 

a N u h e r  of days f o r  80% f o r  1981-14; and 1982-14. 
b Proport ion accrued on l a s t  day (1986) represents that  po r t ion  o f  the escapement 

estimated a f t e r  terminat ion o f  enumeration a c t i v i t i e s .  
Inc lus ive  dates: date propor t ion of escapement reached 10% through date propor t ion 
o f  escapement reached 90%. 



Table 29. D a i l y  adjusted f i s h  wheel catch by species fo r  the nor th bank o f  the Yentna River, 
8 Ju ly  through 11 August 1992. 

Sockeye Pink Chun Coho Chinook 

Hours 
Date opena D a i l y  cumb Da i l y  cunb D a i l y  cunb Da i l y  cunb D a i l y  cumb 

08- Ju l  
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13- Ju l  
14-Jul 
15-Jul 
16- Ju l  
17-Jul 
18- Jul 
19- Jut 
20- Ju l  
21 - Ju l  
22-Jul 
23-Jul 
24- Ju l  
25- Jut 
26-Jul 
27- Ju l  
28- Ju l  
29- Jut 
30-Jul 
31 - Ju l  
01 -Aug 
02-Aug 
03 - Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 

" 
Fish wheel catch adjusted fo r  24 h: ( d a i l y  catch * 24 h )  / hours open. 
Actual catch: 636 sockeye salmon; 5,867 pink salmon; 1,345 chum salmon; 509 coho salmon; 
13 chinook salmon. 



Table 30. D a i l y  ad jus ted f i s h  wheel catch by species f o r  t he  south bank o f  t he  Yentna River ,  
7 J u l y  through 11 August 1992. 

Sockeye P ink  Chum Coho Chinook 

Hours 
Date opena D a i l y  cumb D a i l y  cumb D a i l y  cumb D a i l y  cumb D a i l y  cumb 

07- J u l  
08-Jut 
09- J u l  
10-Ju l  
11-Ju l  
12- J u l  
13-Ju l  
14- J u l  
15 -Ju l  
16-Jut 
17-Ju l  
18-Jut 
19- J u l  
20- J u l  
21 - J u l  
22- J u l  
23- Ju t  
24 -Ju l  
25- Jut  
26- Jut  
27- Jut  
28- Jut  
29- Jut  
30- J u l  
31 - J u l  
01-Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11 -Aug 

" F ish  wheel catch ad jus ted f o r  24 h: ( d a i l y  catch * 24 h) / hours open. 
Actua l  catch: 3,887 sockeye salmon; 9,966 p i n k  salmon; 1,940 chum salmon; 1,737 coho salmon; 

9 chinook salmon. 



Table 31. Age composition of sockeye salmon collected i n  the Yentna River, 1986-1992. 

Percentage Composition by Age classa 

Sample Sample 
Period 0.2 0.3 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3 .2  Size 

Seasona 1 
Sumnary 

a Percentages weighted by t o t a l  numbers i n  the escapement. 



Table 32. Length composi t ion o f  t h e  major age classes o f  sockeye salmon c o l l e c t e d  
i n  t h e  Yentna River,  1986-1992. Length measured from mid-eye t o  f o r k -  
o f - t a i l .  

Male Female To ta l  

Ave Ave Ave R a t i o  
Age Length Stndrd  Sample Length Stndrd  Sample Length Stndrd  Sample Male- 

Year Class (mn) E r r o r  S ize  (mn) E r r o r  S ize  (mn) E r r o r  S ize  Female 



Table 33. Cumulative propor t ion by date of pink salmon counts recorded i n  the Yentna 
River, 1982-1992. 

Cumulative propor t ion 

Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

27- Jun 
28- Jun 
29- Jun 
30- Jun 
01 - Jut 
02-Jut 
03- Ju l  
04- Ju l  
05-Jul 
06- Ju l  
07- Ju l  
08- Jul 
09- Ju l  
10-Jul 
I I - Jul  
12-Jul 
13- Jut 
14-Jul 
15- Ju l  
16-Jul 
17-Jul 
18- Ju l  
19-Jul 
20- Ju l  
21 - Jul 
22- Jut 
23- Ju l  
24- Jul  
25-Jul 
26- Ju l  
27- Ju l  
28- Jul 
29- Jul 
30- Ju l  
31 - Jul 
01 -Aug 
02-Aug 
03-Aug 
04 - Aug 
05 - Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
I I -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 

- Continued - 



Table 33. (p.  2 of 2)  

Cumulative Proport ion 

Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

20-Aug 
21 -Aug 
22-Aug 
23-Aug 
24-Aug 
25 - Aug 
26-Aug 
27-Aug 
28-Aug 
29- Aug 
30-Aug 
31 -Aug 
01 -Sep 
02-Sep 
03-Sep 
04- Sep 
05-Sep 

- 

Midpoint 7/30 7/21 7/27 7/28 7/27 7/27 7/29 7/27 7/28 7/30 7/27 

No. days 
f o r  8 0 % ~  12 16 14 9 8+ 20 11 21 12 17 11 

a Inc lus ive  dates: dates propor t ion o f  escapment reached 10% through date propor t ion o f  
escapement reached 90%. 



Table 34. Da i l y  adjusted f i s h  wheel catch by species f o r  the east bank of the Susitna 
River a t  Sunshine Station, 14 July  through 6 August 1992. 

Sockeye Pink Chum Coho Chinook 

Hours 
Date opena Da i l y  cumb Da i l y  cumb Da i l y  cmb Dai l y  cumb Da i l y  cumb 

14- Ju l  
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19- J u ~  
20- Ju l  
21-Jul 
22-Jul 
23- Ju l  
24-Jul 
25-Jul 
26- Ju l  
27- Ju l  
28- Ju l  
29- Ju l  
30-Jul 
31 - Ju l  
01 -Aug 
02-Aug 
03-Aug 
04 - Aug 
05 - Aug 
06-Aug 

a Fish wheel catch adjusted f o r  24 h: ( da i l y  catch * 24 h) / hours open. 
Actual catch: 1,410 sockeye satmon; 2,996 pink salmon; 2,315 chum salmon; 441 coho 
salmon; 45 chinook salmon. 



Table 35. Age composition of sockeye salmon collected i n  the Susitna River 
a t  Sunshine Station, 1989-1992. 

Percentage Composition by Age Class 

Sample Sample 
Period 1.1 0.3 1.2 2.1 1.3 2.2 2.3 Other Size 

Seasona 1 
Sunnary 



Table 36. Length composit ion o f  the major age classes o f  sockeye salmon c o l l e c t e d  
i n  t h e  Sus i tna River  a t  Sunshine Sta t ion,  1989-1992. Length measured 
frm mid-eye t o  f o r k - o f - t a i l .  

Male Female Tota l  

Ave Ave Ave R a t i o  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male- 

Year Class (mn) E r r o r  S ize (mn) E r r o r  Size (mn) E r r o r  S ize Female 
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Figure 3 .  Distribution of salmon sonar counts by sector in the Kenai River, 1112. 
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Figure 4.  Hourly dis t r ibut ion of salmon migrating past the Kenai River sonar 
counters, 1392. 
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SOUTH BANK 

Figure 5 .  Distribution o f  salmon sonar counts by sector in the Kasilof River, 
1392.  
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SOUTH BANK 

F i g u r e  6.  Hourly d i s t r i b u t i o n  o f  salmon m i g r a t i n g  p a s t  the Kas i lo f  River  sonar  
c o u n t e r s ,  1992. 



Figure 7. Distribution of salmon sonar counts by sector i n  the Crescent River, 
1992.  



Figure 8. Hourly dis t r ibut ion of salmon migrating past the Crescent River sonar 
counters, 1 992. 



A SOUTH BANK 

Figure 9. D i  s t r i  bution of salmon sonar counts by sector i n  the Yentna River, 1 9 9 2 .  
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Figure 10.  Hourly dis t r ibut ion of salmon migrating past the Yentna River sonar 
counters, 1932.  





The Alaska Department of Fish and Game administers all programs and activities 
free from discrimination on the basis of sex, color, race, religion, national origin, 
age, marital status, pregnancy, parenthood, or disability. For information on 
alternative formats available for this and other department publications, contact the 
department ADA Coordinator at (voice) 907-465-41 20, or (TDD) 907-465-3646. 
Any person who believes he or she has been discriminated against should write 
to: ADF&G, PO Box 25526, Juneau, AK 99802-5526; or O.E.O., U.S Department 
of the Interior, Washington, DC 20240. 
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